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Summary
Records on the farm business obtained from 233 herds of 
hogs in Humboldt County during the period from 1922 to 1925 
showed that the hogs on these farms provided a means of mar­
keting about half the corn raised and provided between 35 and 
40 percent of the total farm income.
On the medium sized farms in this county between 15 and 
20 brood sows were kept per farm. The number seldom ran 
over 20, because on a one-family farm it was limited to the 
number one man could look after at farrowing time.
One hundred fifty-nine detailed records were obtained on the 
hog enterprise. These showed a wide range each year in costs 
and profits.
The hog producer’s problem is to obtain the largest net return 
from his resources. This involves caring for his breeding herd 
so as to obtain thrifty pigs at the lowest cost per pig at wean­
ing and, second, obtaining the most economical gains on the fat­
tening pigs.
The high costs of pigs weaned were usually associated with 
inadequate rations, poor care of the breeding herd and pre­
ventable losses after farrowing. It was found that where lit­
ters farrowed one additional strong pig, the number weaned 
was increased by six-tenths pig per litter on an average, while 
more than the average number of weak pigs farrowed meant 
smaller than average litters weaned.
Cold weather shortly after farrowing was associated with 
losses of about 5 percent of the pigs for each 10 degrees below 
normal temperature.
Feed and pasture comprised from 74 to 82 percent of the 
cost of live hogs. Corn alone comprised from 59 to 72 percent.
The price of corn was the largest influence on the cost. A 
rise in corn prices of 10 cents a bushel occasioned an increase 
in cost of 92 cents per 100 pounds.  ^ An increase in the corn- 
hog ratio so that 100 pounds of pork wras worth one more bushel 
of corn resulted in an increase in profits of $58.58 per farm. 
This amounted to 34 cents per 100 pounds of pork.
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Low costs in producing the pigs up to weaning were asso­
ciated with continued economy after weaning. Thus the pigs 
weaned at $1.00 apiece less than the average were found to 
cost 98 cents per 100 pounds less when marketed and to return 
13 cents more per bushel of corn fed.
Where the pigs gained an added one-tenth of a pound per 
day, the cost was 64 cents per 100 pounds lower than the aver­
age and the returns per bushel of corn were 5 cents greater.
Thruout the study it was noticed that many of the producers 
fed less minerals than might have been desired. The addition 
of a mineral mixture to those rations previously lacking in min­
erals, was correlated with a reduction in the cost of pork and 
with an increased return of nearly 5 cents per bushel of corn 
fed.
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An Economic Study of the Hog Enterprise 
in Humboldt County
B y  J o h n  A . H o p k in s , J b .
This bulletin1 reports a study of the hog enterprise as found 
on the farms in Humboldt County, Iowa. It is intended to throw 
some light on the production of pork in its relationship to the 
different crops and the various livestock enterprises. It  was 
: found that these enterprises vary in size and type with the- 
size of farm, the soil, the topography and the chief marketable 
products around which the farm has been organized. ^
General data on farm organization have been obtained from 
the census, from the assessors’ reports and from 233 farm sur­
vey records obtained in 1922, 1923 and 1924. Within the farm 
enterprise a special study was made of the forces and conditions 
which determine the profit or loss. The basis of this special 
study was careful records kept in cooperation with the Bureau 
of Agricultural Economics of the United States Department of 
Agriculture on 59 farms in 1922, 49 in 1923 and 51 in 1924, 
covering 81 different farms. The records obtained afford infor­
mation on the practices followed in handling the hogs, the 
feeds, labor and equipment used, the physical and financial 
costs involved, and the receipts from hogs sold. From these 
data information is obtained on the effects of the practices stud­
ied as well as the differences in the proportions in which the 
productive factors were combined.
It must not be forgotten that the conditions under which the 
hogs were raised differed from farm to farm, and some of these 
differences were quite pronounced. The data have been ex­
amined with this fact in mind and interpreted, it is thought, 
with due caution.
The hog enterprise and, to an even greater degree, the or­
ganization of the farm, are made up of closely interrelated fac­
tors. They'cannot be varied without affecting other parts of 
the farm. For instance, a change in the number of hogs raised 
on a given farm may imply changes in the number of cattle, the
1 Acknowledgement is made to E. R. Moburg, who served as field man during the 
three years of the study in Humboldt County, for his constant and skillful effort m  
obtaining the original data on which most of this bulletin is based ; also to Oscar 
Steanson of the U. S. Department of Agriculture for his assistance m planning the 
study and its presentation; also to Dr. C. L. Holmes of the Agricultural Isonomies 
Section of the Iowa Agricultural Experiment Station for his valuable and helpful 
cricism and suggestions thruout the entire study.
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acreages of crops, the labor requirements of the farm and other 
factors. A change in the age and weight at which the hogs are 
marketed may imply changes in the rations used, in the rates 
and costs of gains and in various other things as well. The 
more important of these interrelationships will be pointed out 
as we proceed. These considerations to a large degree pre­
scribe the methods of analysis and prevent the use of some of 
the more simple methods of exposition. An effort is made, how­
ever, to obtain the greatest clearness of statement that the na­
ture of the problem will allow.
Economic Conditions During Years Studied
In November and December, 1921, the price of hogs, which 
had been declining sharply since the middle of 1920, reached 
its lowest point at $6.00 per 100 pounds on Iowa farms, as 
shown in fig. 1. The index of Iowa farm prices reached its low 
point at the same time as did corn, which had fallen to a price 
of 28 cents per bushel, as is shown in fig. 2. The spring pig 
crop of 1922 was thus farrowed under greatly abnormal price 
conditions, which made caution necessary in the production of 
hogs as well as of other farm products.
Since the corn price was even lower, relatively, than the price
6
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of hogs, it appeared more advantageous to convert corn into 
pork than to sell it as grain. Consequently the production of 
hogs declined but little. In 1918 the receipts of hogs at the 
public stockyards of the country, according to the Bureau of 
Agricultural Economics of the U. S. Department of Agricul­
ture, was nearly 45 million. In 1921 it had declined to 41 mil­
lion.
But with the lower price of corn, the receipts of hogs in­
creased to 44 million in 1922, as shown in table I. The early 
part of the 1922 pig crop represented a decidedly profitable 
use of corn. This made for continued large production in the 
following year. The 1923 receipts amounted to over 55 million 
head as did the receipts in 1924. The total shipments from 
Iowa increased from under 10 million in 1922 to over 13 million 
in 1923 and to nearly 14 million in 1924.
The heavy supply of hogs, however, depressed the price t.o a 
level not much above $6.00 per 100 pounds on the farm in Iowa 
from June, 1923, to June, 1924. In the meantime, the price of 
corn rose almost continuously from November, 1921, to Sep­
tember, 1923, partly because of the heavy production of hogs. 
The result of these two price movements was that the pig crop
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TA BLE L HOGS MARKETED FROM IOWA AND FROM THE UNITED STATES
1921-1925
(000 omitted)
Y ear Hogs shipped from Iow a*.
Total receipts a t public 
stockyards of U. S .t
Total
from Iowa To stockyards
To packing 
houses, etc. Total
Net
receipts^
1921 8,984 5,818 3,166 41,101 26,392
1922 9,669 5,989 3,710 44,067 28,735
1923 13,316 8,604 4,712 55,330 36,188
1924 13,870 8,867 5,003 55,414 35,211
1925 10,973 6,918 4,055 43,929 27,663
*Data from Iowa Monthly Crop Report, January, 1926. 
{D ata from Yearbook of U. S. D. A., 1925.
{Total receipts minus reshipments.
of 1923 returned a heavy loss rather than a gain. In the latter 
part of 1924 the corn price declined from 76 to 60 cents a 
bushel, and from the middle of 1924 the price of hogs began a 
rapid rise which carried it to $12.00 in March, 1925. The early 
part of the 1924 pig crop, therefore, showed a loss while the 
hogs marketed in the spring of 1925 earned a profit.
These shifting price conditions applied as much to the Hum­
boldt County area as to any other, which should be kept in 
mind when we examine the costs and profits on the enterprise 
a little later.
Cattle may be regarded as the principal competitor of hogs 
for feed arid for the time of the farmer. The price of cattle re­
covered sharply during 1922 and then retained about the same 
position, except for brief interruptions, until the end of 1924. 
This resulted in a more favorable ratio between corn and cattle 
than between corn and hogs from May, 1923, to the middle of
1924. Consequently there were efforts at larger cattle and 
smaller hog production during the last of the three years 
studied.
Table II  shows the number of swine in Iowa and the number 
in the entire country on January 1 of each year from 1921 to
1925. Iowa had about 15 percent of the hogs in the country. 
But a comparison with table I will show that the importance 
of the commercial output of the state is much greater than the 
January 1 numbers would indicate. This is partly because of 
the small number of fall pigs farrowed in Iowa. From 1920 to 
1923, an average of 78 percent of the Iowa pig crop was far­
rowed from January to June, and only 22 percent from July 
to December. For the entire Corn Belt, the corresponding 
figures were 66 and 34 percent. Still, total shipments of hogs 
from Iowa from 1921 to 1925 ran from 9 million to nearly 14 
million. For the same period the net receipts at public stock- 
yards were from 26 to 36 million. The total Iowa shipments
8
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thus equaled from 34 to 40 percent of the receipts at stock- 
yards. But some adjustment needs to be made in these per­
centages because the Iowa shipments included from 3 to 5 mil­
lion per year shipped direct to packing houses and concentra­
tion points. I f  these are deducted the proportion of the net 
receipts of stockyards from Iowa is shown to range from 21 to 
25 percent. Even here the comparison would be inaccurate be­
cause the proportion of hogs shipped direct to packing plants 
is larger for Iowa than for the country as a whole. The com­
mercial output from Iowa evidently lies somewhere between the 
percentages given, probably not over 30 percent.
One explanation of the sale of 30 percent of the hogs from a 
state which has only 15 percent of the hogs on farms seems to 
lie in the fact that Iowa produces a larger amount of pork per 
farm than do other states. The requirements of pork for farm 
butchering, therefore, take a smaller proportion of the hogs 
raised. Other explanations are found in a somewhat larger 
production per sow and in the sale of hogs at somewhat younger 
ages than the average for the country as a whole.
Hogs in the Farm Organization
Before attempting to analyze the data on methods and costs 
of pork production obtained from the farms which kept de­
tailed records, it is necessary to know something of the type 
of farming practiced in the section under discussion and of the 
place filled by the hog enterprise in the farm organization.
The organization of the farm may be considered under the 
two complementary heads of the crop system and the livestock 
system. The first has to do with the use of the available land 
and the second with the disposition of such of the props raised 
on this land as are not sold directly. An examination of farm­
ing types in the same general location and climatic section 
shows the crop system to be determined largely by the type of 
soil and the topography.
TA BLE II. SW INE IN IOWA AND UNITED STATES
No. January 1, of each year, in thousands.
Year | ________ Iowa
1921 8,265
1922 8,928
1923 11,602
1924 11,415
1925 9,633
1926 9,633
1927 9,530
United States
58,711
59,355
68,447
65,937
55,568
52,055
52,536
Data from Yearbook of U. S. D. A., 1925, pages 1111-1113, and Yearbook of U. S. 
D. A., 1927, page 1094. , .
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Humboldt County is situated in the Wisconsin drift soil area, 
with a topography similar to that of most of the cash grain 
farming area of north central Iowa. This is a smooth or very 
gently rolling section, except for some rougher land along the 
more deeply cut streams. The land is easily worked and one 
man can handle a relatively large acreage of crops. The soil 
is highly fertile and yields are relatively high. The average 
yield of corn for Humboldt County for the five year period from 
1921 to 1925 was 42.2 bushels per acre as compared to 41.1 for 
the entire state. The combination of these factors makes for 
high land rentals and prices and for large farms. The average 
farm in Humboldt County in 1920, as given by the U. S. Census, 
was 184.7 acres as compared to 156.8 for the state. In 1925, ac­
cording to the state census, the average size was 179.3’ for 
Humboldt and 159.6 for the state.
An examination of fig. 3 shows that in the cash grain area a 
relatively high percentage of the land is in corn. Similar maps on 
percentage oi land in pasture and in hay would show a lower 
proportion m this section than in the rest of the state This is 
largely determined by the fertility and topography of the 
cash gram area just mentioned, which enables the land to earn 
so much more in raising corn as to prevent much of it being 
used for pasture and hay. The same fact is largely influential 
m determining the livestock system and results in the keeping
• .Fig. 3- Percentage of farm land in corn, 1925. 
Agricultural Economics Section, Iowa Agricultural (From a study by Edgar B. Hurd, Experiment Station,)
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of a relatively small number of cattle. A large number of cat­
tle is usually more economical in sections where a relatively 
large proportion of rough land is most advantageously used as 
pasture.
Fig. 4 shows a relatively smaller number of hogs in Hum­
boldt County and the rest of the cash grain area than in most 
of Iowa. The nature of the land and the crop system seem to 
explain this also. It has already been said that this type of 
land makes for relatively large farms. At the same time there 
is a pretty definite limit to the number of brood sows that one 
man can take care of with a given outfit of equipment.
Therefore, we tend to find but a small increase in the average 
number of hogs per farm in localities with large farms over 
those localities where the typical size of farm is smaller. Of 
course this does not hold true as between the smallest and the 
largest individual farms. But fig. 8 will show that even when 
small groups of individual farms are taken in this area, there 
is but a small difference in the number of brood sows as between 
the 120 and the 200 crop acres groups. The larger, size of the 
farms thus seems to be one of the principal reasons for the rela­
tively small number of hogs per square mile. The small num­
ber both of hogs and of cattle along with the large production 
of corn necessitates the sale of much more corn per farm than 
in other parts of Iowa. This is strikingly illustrated in fig. 5.
Fig. 4. Hogs per 100 acres of farm land, 1925. (From a study by Edgar B. Hurd, 
Agricultural Economics Section, Iowa Agricultural Experiment Station.)
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Organization of Humboldt County Farms
An examination of the crop acreages and the numbers of live- 
stock within Humboldt County shows to some degree the same 
differences between townships as was pointed out between dif­
ferent sections of the state. There are four townships thru 
which the Des Mbines River flows which have a larger propor­
tion of rough land than the other eight of the county. An ex­
amination of the assessors’ figures for 1925 shows that these 
townships have an average of 39 percent of their land in corn 
and 18 percent in pasture as compared to 42 percent in corn 
and 15 percent in pasture in the smoother townships. The 
farms in the smoother sections average about 7 acres larger 
than those in the rougher ones. Also, in line with the dis­
cussion above, the rougher townships average 8 head of cattle 
other than milk cows per 100 acres as compared to 7.2 head in 
the smoother section. At the same time there are 26 hogs per 
100 acres in the smoother as compared to 28 in the rougher 
townships with the smaller farms.
More detailed data on the organization and the income of 
Humboldt County farms are afforded by 233 farm business 
survey records already mentioned. Of these 101 were obtained 
in 1922, 94 in 1923 and 38 in 1924. The survey records permit 
us to examine the distribution of land as between the different 
crops, the amounts of crops sold, the number of livestock and 
the sales of livestock and livestock products for each group of 
farms on which records were taken.
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For the present purpose it was not necessary to make any 
very refined analysis of the survey records. What is desired 
is simply a background of the organization of the Humboldt 
County farms to help in understanding the function of the 
hog enterprise. It was thought that this was likely to show 
some variation as between different sized farms. The records 
were, therefore, divided into different size groups at intervals 
of 20 crop acres.
On the 233 farms examined about 78 percent of the land was 
in crops and about 16 percent in pasture. Of the crop land 50 
percent was in corn, 36 percent in oats and 12 percent in hay. 
The proportions, however, vary somewhat with the size of the 
farms. The smaller farms usually have a somewhat larger pro­
portion of land in corn than the larger ones.
Table I I I  shows that as the size of a farm becomes larger 
there is an increase of about 9 acres of corn per 20 acres of 
added crop land. On the smaller farms the percentage of land 
in corn runs above 50 percent, the average for the farms up to 
140 acres being about 54 percent. Corn is a crop of greater 
value per acre and ordinarily a greater value above the cost 
of the labor and capital used in raising it, than the other major 
crops found here. Consequently, where a farjn is small, there 
is naturally a tendency to put as much of it as possible into 
corn. But too large a proportion of corn makes a one-sided 
farm organization. Thus, there is a limit to the proportion in 
corn even on the small farms. (See Fig. 6.)
As the acreage of corn increases, it becomes increasingly 
difficult for one man to handle it. Altho the tendency is to 
hire some additional labor, the proportion of land in corn tends 
to decrease as the size of the farm increases. The acreage in 
corn declines to 47 percent in the group of farms of 180 to 199 
crop acres. As the size of farm is increased still further and 
the employment of additional labor becomes more common, this
TABLE III. UTILIZATION OF LAND— 233 HUMBOLDT COUNTY FARMS
Size of farm in 
crop acres
No.
farms
Acres
operated
Crop
acres Corn
Acres :'n
Oats 1 Hay |Pasture
Under 60 7 73.7 46.7 27.3 13.6 5.4 17.3
60- 79 15 96.3 66.3 37.4 20.7 : 7 .9 13.4
80- 99 20 127.1 92.2 50.7 35.4 5.3 24.4
100-119 28 149.1 112.3 59.2 40.1 11.1 30.1
120-139 52 163.5 128.5 67.3 43.4 12.0 27.3
140-159 34 182.6 147.6 72.9 49.0 18.8 25.4
160*179 14 208.4 169.6 83.9 58.2 25.3 26.8
180-199 14 239.1 185.4 86 .6 71.0 30.4 34.1
200-219 14 250.7 210.4 *100.9 79.5 25.4 30.6
220-239 14 390.9 230.1 104.9 93.3 24.4 46.6
240-259 5 318.8 253.0 132.0 72.8 40.5 38.8
260-279 8 355.5 269.2 140.6 97.2 29.6 69.4
280-299 4 345.0 285.2 121,5 148.8 28.7 42.5
300 and over 4 365.0 322.5 153.8 122.5 36.2 28.8
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proportion again increases until the group of farms of 260 to 
280 crop acres is reached. After that it falls off again.
As the proportion of corn declines, that of oats tends to in­
crease. The average increase in acreage of oats per additional 
20 acres of crop land is about 8 acres. The average proportion 
of land in oats on the farms of less than 180 crop acres was 
found to be 34 percent, while on the farms of over 180 crop 
acres it was nearly 39 percent. (See Fig. 7)
Along with the 50 percent of land in corn and 36 percent in 
oats was found an average of about 12 percent in hay. These 
three crops thus account for about 98 percent of the crop land. 
In addition to the average of 150 acres per farm in crops, 30 
acres were found to be in pasture. The proportions of land in 
pasture may be observed to increase rapidly as the farm be­
comes larger up to 120 crop acres and thereafter to decline. 
Among the farms with less than 120 crops acres there was 
found to be an average acreage of pasture equal to 19 percent 
of the crops. On the farms of over 120 crop acres the pasture 
area is slightly under 15 percent. The explanation seems to 
be largely in the pasture requirements of the work horses, tho 
partly in the fact that the smaller farms tended to be in the 
rougher sections of the county. The farms of under 120 crop 
acres were found to keep an average of slightly under five 
horses, or one work horse to each 25 acres of crops. The farms 
of over 120 crop acres averaged one work horse per 44 acres 
of crops. The larger farms are able both to make more efficient 
use of the horses and also to supplement the horses with trac­
tors. This not only releases more land for the growing of crops 
but it also makes available for sale or for feeding to hogs or
Fig. 6. Relationship between acres in crops and size of farm.
14
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Fig. 7. Relationship between size of farm and percent of crop land in each crop.
cattle a larger proportion of the grain raised. Also the pas­
ture area is Olosely related to the livestock program. The 
larger farms often represent a greater emphasis on crops than 
on livestock production, hence require a smaller proportionate 
acreage of pasture.
Crop Utilization
Table IV shows that on the 233 farms studied there was an 
average production of 3,447 bushels of corn from an average of 
75 acres per farm. Of this an average of 1,246 bushels was 
sold. The purchases averaged 137 bushels per farm, leaving
TABLE IV. CROP PRODUCTION— 233 HUMBOLDT COUNTY FARMS
Crops raised | Crop sales | Bought feeds
Size of farm in 
crop acres
No.
farms
Corn
(bu.)
Oats
(bu.)
Hay
(tons
Corn
(buO
Oats
(bu.)
Corn I 
(bu.) 1
Other
grains
Under 60 7 1771 673 10.4 486 255
1
........ 1 $ 185
60- 79 15 1778 829 12.8 468 368 30 1 48
80- 99 20 2194 1674 5.5 699 657 88 H 48
100-119 28 2826 1846 16.5 716 815 106 f 134
120-139 52 3091 2038 21.7 1076 872 132 1 84
140-159 34 3145 2222 24.2 1331 1162 189 1 107
160-179 14 3639 2198 30.7 1258 1123 122 1 81
180-199 14 4055 2776 3 1 .8 . 2147 1838 230 I 79
200-219 14 5039 3052 27.6 2076 1313 97 77
220-239 14 5056 3748 25.2 1365 1629 101 1 104
240-259 5 5799 3536 36.1 1221 1570 1324 1 106
260-279 - 8 5558 4560 29.9 2552 2426 . '4 1 92
280-299 4 5655 4724 49.2 2787 1586 - 63
300 and over 4 7100 5184 37.5 2841 1670 52 i
; m
. 22
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Bv%
Fig. 8. Production and sale of corn and o a ts ; and size of farms.
a net sale of 1,109 bushels and a net amount available for feed­
ing of 2,338 bushels. The average net proportion of corn sold 
is 32 percent, but this proportion will be observed from fig. 8 
to increase somewhat up to the group of farms of 180 crop 
acres. As the farms increase in size, and an additional hired 
man is employed, the additional labor permits the keeping of 
more hogs and the hogs increase in number from the farms of 
180 up to and including the group with 240 to 259 crop acres.
Of the 2,328 bushels of oats raised on the average on these 
233 farms, 1,078 bushels or 46 percent were sold as grain, leav­
ing 1,250 bushels to feed. Fig. 8 shows that the proportion of 
oats sold increases steadily and the amount available for feed 
remains practically constant from the farms with 80 up to those 
with 200 crop acres. Above this point the amount fed on the 
farm increases more rapidly than the amount raised as more 
cattle are kept on the larger farms,
No record was kept of the amounts of corn fed to the differ­
ent classes o f livestock other than hogs, but it is safe to say 
that by far the greater part on the medium sized farms was fed 
to hogs. Estimates based on the amounts of corn fed to the 
different classes of stock in the hog cost study, and in other 
studies in other counties, when considered along with the fig­
ures on sales, indicate that, of the average production of about 
3,450 bushels of corn on these 233 farms, about 30 percent was 
sold, slightly over 4 percent fed to horses, 50 percent to hogs, 
and 15 percent to cattle.
The number of cattle kept is shown graphically in fig. 9, and 
the number sold during the year is shown in fig. 10. It will be 
observed that the number of cattle on the farms on January 1
16
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increased at an increasing rate as the farms became larger. 
The average rate of increase was about two and a half head per 
added 20 acres of crop land. The number sold increased at an 
average rate of about 1.7 head per added 20 acres.
In contrast to the increasing number of cattle per added crop 
acre just pointed out, fig. 8 reveals that the number of brood 
sows increases but slowly, and at a decreasing rate, up to the 
200 to 219 acre farms. From the group of farms of under 60 
crop acres (averaging 47) to the group of 80 to 99 acres there is 
an average increase of about 2.2 brood sows for each increase 
of 20 crop acres. From the group of 140 to 159 to that of 200 
to 219 crop acres the increase was only between one-tenth and 
two-tenths added sows for each added 20 acres. Up to this 
point the curve seems to approach a limit at between 19 and 20 
sows per farm. But in the group of farms of 220 to 239 acres 
there is an average of 22 sows per farm. Above this there are 
so few farms to each size group that it becomes very hard to 
find any consistent trend.
The most reasonable explanation of the limit of 19 or 20 sows 
per farm on the medium sized farms seems to be found in the 
labor requirements of hog production, particularly at farrow­
ing time, and the limited supply of labor available on these 
farms. They are essentially one-family farms. About half of 
them hire only a little day labor during the rush seasons.  ^About 
two-fifths hire from two to seven months of labor during the 
crop season, and fewer than one-tenth of these farmers hire 
year-round labor, which would be of assistance to them at far­
rowing time. Therefore, on most of the medium sized farms, 
the number of brood sows is limited to the number that one man
Fig. 9. Variation in number of brood sows and number of cattle with size of farms.
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can take care of at farrowing, which seems to be about 20 
under the conditions and with the equipment on these farms. 
With improvements in the equipment and outlay of buildings 
no doubt this limit could be raised. As the farms become 
larger than the acreages just indicated and a hired man is more 
often kept the year round, some tendency to increase the num­
ber of hogs is evident. In such a case the farmer has usually 
found that he cannot effectively look after a farm that has been 
increased proportionately above the typical farm in all enter­
prises. i He therefore chooses one of the alternatives of or­
ganization and increases the crop enterprises without greatly 
changing the livestock enterprises.
The largest farms, however, often represent primarily a crop 
producing enterprise and are often found with but little live­
stock in proportion to their size. The output of pork is shown 
by fig. 10 to increase in the medium sized groups at a rate of 
slightly less than 1,000 pounds per added 20 acres.
Farm Income
An examination of the gross income figures shows an average 
gross income of about $4,500 for the average sized farm of 150 
crop acres, or $30 per acre. It must be remembered, however, 
that the gross income is not the product of the land alone, but 
of the land, labor and capital combined. From the smaller to 
the larger farms the amount of labor increased much less than 
the acreage, therefore, the proportion of the income attributable 
to the land in contrast to the labor would be larger on the
Z/Ve
Hogs, (oeollx) Hoad
Fig. 10. Variation in livestock sales with size of farms.
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TABLE V. GROSS FARM INCOME—233 HUMBOLDT COUNTY FARMS
Size of farm 1 
in crop acres |
Crop
sales
Cattle sold | 
' and used |
Hogs sold 
and used
Other live- 1 
stock income!
Total
income
1
Under 60 $ 643
I
$ 414 $1,412
1
$ 323 [ $3,110
60- 79 488 ' 365 1 994 292 | 2,831
80- 99 621 418 1 1,134 210 ■ 2,883
100-119 786 632 | 1,484 207 3,662
120-139 1,016 807 1,433 374 4,368
140-159 1,189 699 1,520 354 4,291
160-179 1,563 743 1,362 176 | 4,598
180-199 2,059 979 1,357 308 5,590
200-219 1,528 1,002 | 1,782 226 5,356
220-239 1,937 1,120 1,659 246 I 5.658
240-259 I 1,323 3,723 | 2,474 236 | 8,394
260-279 2,945 1,108 1,329 247 | 7,070
280-299 3,022 - 557 1,166 417 | 6,962
300 and over 3,918 702 1,966 421
- ■ !
8,698
larger farms. On the farms with less than 100 crop acres the 
gross income amounts to nearly $40 per acre. On the farms of 
about 150 acres it is about $30.00 and, by the time the farms of 
200 to 239 crop acres are reached, the income has been reduced 
to an aArerage of slightly under $25.00 per acre. Added acres, 
where only a small change is made in the amount of labor used, 
increase the income on the entire farm, but as the labor is 
spread over more and more acres the income tends to grow at a 
slower rate than the acreage. Thus we find on these 233 farms 
that an added 20 acres of crop land increases the gross income 
by about $400.00 or $20.00 per added acre, as may be seen in 
table Y.
The discussion above has shown that there is a shifting in the 
relative size of enterprises as the crop acreage changes, which 
is borne out by the figures in table 5 and by fig. 10. The in­
come from sale of crops increases somewhat more rapidly than
19
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that from livestock. Among the medium sized farms the in­
come from direct sale of crops increased about $200 per 20 
added crop acres, or $10 per crop acre. In the largest acreage 
groups the increase is even greater.
The total livestock income increases from group to group of 
farms at a rate nearly but not quite so large as that of the crop 
income. On the largest farms, however, it fails to keep up with 
the increase in income from crops or actually shows a tendency 
to decline. The larger increase in the livestock income is from 
cattle, which, among the groups of medium sized farms, 
amounted to about $4.60 per added crop acre. The rate of in­
crease in income from hogs, as might be expected, was some­
what smaller, averaging about $4.00 per added acres. (See Fig. 
11.)
The Function of Hogs in the Farm Business
The hog enterprise cannot be considered altogether apart 
from the rest of the farm business but must be studied in its 
relationship to the other enterprises. The hog enterprise may 
be said to have four principal functions as far as the rest of 
the farm is concerned.
In the first place it provided a way of converting some un­
salable feeds into a marketable produce, or a low priced product 
such as corn into a more valuable one—pork. The use of hogs to 
follow feeding cattle would come under this heading.
Second, it permits a saving of freight on the farm output of 
grain. The freight rate on corn from Humboldt to Chicago is 
18.5 cents per 100 pounds. About 480 pounds of corn were used 
on an average to produce 100 pounds of pork. On this amount 
of corn the freight would be 92% cents. The freight rate on 
hogs is 36 cents. Thus, about 56 cents is saved in freight on 
the 480 pounds of corn by converting it into 100 pounds of 
pork.
The third function of the hog enterprise is to furnish some 
remunerative employment to the labor available on the farm 
during the seasons when it cannot be used in growing crops.
The fourth function is to assist in the maintenance of soil 
fertility.
The most advantageous size of the hog enterprise will depend 
on such factors as the available amounts of feeds which can be 
used by the hogs, the relative prices of hogs and corn at the 
markets and the relative freight rates on corn and hogs 
from the area in question to the consuming centers.
A pretty good idea of the magnitude of the hog enterprise 
and of the way it fits into the farm business in Humboldt County 
may be gotten from the farm business records discussed above. 
It is shown that on these farms there is a tendency to keep be-
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tween 15 and 20 sows on the medium sized farms, and that the 
output of pork ordinarily amounts to from 20,000 to 30,00U 
pounds per farm. In the production of this pork the hogs are 
fed approximately half the corn raised on the average sized 
farms of 140-159 crop acres.
As the size of the farm increases the hog enterprise grows 
much more slowly than the acreage of crops and, on the one- 
family farm, tends to approach a limit at around 19 or _2U 
brood sows. As the farm increases beyond the one-family size 
more hogs may be kept as a year-round hired man is added to 
the labor force, or, on the other hand, the farm may become 
more of a crop than a livestock producing enterprise. In the 
first type of expansion essentially the same sort of a balance 
between enterprises is maintained as on the medium sized 
farms. In the second a different sort of a balance is attempted 
by fitting the labor supply to the requirements of the crops 
rather than fitting the crops to the labor supply. On the larger 
farms the greater part of the gross income is from the direct 
sale of crop products. On the smaller ones the livestock, par­
ticularly hogs, is used to convert the crops into a product more 
nearly ready for human consumption and using more labor m 
the farm’s product per acre.
Analysis of the Hog Enterprise
This section is based on records obtained by the Agricultural 
Economics Section of the Iowa Agricultural Experiment Sta­
tion, in cooperation with the Bureau of Agricultural Economics 
of the U S. Department of Agriculture. Fifty-nine records 
were obtained in 1922, 49 in 1923 and 52 in 1924. Current rec­
ords of rations fed, expenses, receipts, number of pigs farrowed, 
lost *etc, were kept on the farms and were verified by a field 
man located in Humboldt County. The records were then sent 
to the office at Iowa State College, where they were summar­
ized. After the three years of records were completed they 
were analyzed in order to find the more important influences 
on costs, gains and profits or losses on the enterprise.
The records analyzed below are on the production of pigs
farrowed from January to July. #
Fall pig production is relatively small in Iowa as compared 
to the rest of the Corn Belt. For the average of the four years, 
1920-23, fall pigs composed 26 percent of the pigs farrowed m 
the Corn Belt taken as a whole blit only 16i/2 percent for Iowa.2 
Besides the 160 records on spring pigs only about a dozen were 
obtained on fall pigs. This was, of course, too small a number 
to afford any satisfactory comparison.
2From data furnished by the Bureau of Agricultural Economics. U. S. D. A.
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The principal breeds of hogs on the farms studied were 
Duroc Jersey, Poland China, Spotted Poland China, Hampshire 
and Chester White. Taking the group of farms as a whole and 
taking grades and purebreds together, 43 percent of the boars 
and 4b percent of the sows were Duroc Jerseys; 36 percent of 
the boars and 34 percent of the sows were Poland Chinas; 
eight percent of the boars and the same percentage of sows 
were Spotted Poland Chinas; 9 percent of the boars and 6 per­
cent of the sows were Hampshires; and 4 percent of the boars 
and 6 percent of the sows were Chester Whites. Nearly all the 
boars were reported as purebreds, there being only three out of 
184 reported as grades. Seventy-two percent of the boars were 
registered. Of the 2,924 sows, 57 were reported as registered, 
1,127 as purebreds unregistered, 377 as crossbreds and 1,363 
as grades.
The extreme range in farrowing dates was from January to 
July, but most of the pigs were farrowed in March, April and 
May. The proportions were not greatly different from those 
shown in the figures on monthly farrowings as reported by 
the records of the U. S. Department of Agriculture. That is, 
nearly half the spring pigs were farrowed in April, about a 
quarter in March and slightly under a quarter in May. The 
period during which the pigs ran with the sows was also found 
to vary widely, ranging from 37 to 163 days. The average 
suckling period was 66 days and in 99 out of the 152 records 
was between 50 and 85 days.
The average age of pigs sold was 281 days. The typical 
farrowing date was about April 15. A typical weaning date 
would be June 20, and a typical date of sale would be about 
January 20. Of course, the extreme range will cover a period 
of about two months on either side of the typical farrowing 
and weaning dates and nearly four months on either side of 
the typical date of sale.
The central question in the problem of each farmer is that of’ 
getting as large a net income as possible from those resources 
which he has at hand. In the hog enterprise this can be sub­
divided into the problem of how to maintain the breeding herd 
at the lowest cost per thrifty pig produced, and, second, how 
to produce the most profitable gain.on these pigs. This may 
not always be at the lowest cost per pound of gain. Tho 
cheapest gains are made early in the pig’s life, the total profit 
continues to increase as long as the gains are being produced 
at costs less than the price obtainable for the hogs. These 
statements, however, must not be taken as ignoring the rela­
tionships between the hog enterprise and the rest of the farm 
business. That is, in getting a large income, from the hog en­
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terprise, the hog producer must not get this income by losing 
a larger income from some other enterprise.
The questions suggested involve both biological and physical 
efficiency in the use of feeds, labor, etc., and, also, economic 
efficiency in the selection of such feeds and in such a use of 
labor that the requisite cost factors will be obtained at the 
lowest expense in proportion to the income received. In the 
following pages each of these problems for the hog enterprise 
will be examined successively.
Extremes in Cost
An examination of the hog enterprises which had either ex­
tremely high or extremely low costs gives us a number of sug­
gestions as to the causes of these variations. A summary was 
made of the outstanding practices and conditions on the five 
lowest and the five highest cost records of each of the three 
record years. This makes 15 extremely low and the same 
number of high cost records. The significant parts of this 
summary are shown in table VI. jjl •
On the efficient farms the sows were practically all of de­
sirable breeding types, while on four of the high-cost farms 
the sows were markedly undersized, of small heart girth, or
otherwise deficient. " ' .
There was a marked relation. between the ventilation and 
sanitation of the hog houses and the costs of the pork. Of the 
15 low-cost farms 6 had good, 8 fair and only 1 poor vdntila-
TABLE VI. EXTREM E VARIATIONS IN COSTS
Av. cost per cwt. marketable hogs, 1922..
1923
1924
Sows undersized .......................... s..............................
Sows otherwise markedly deficient.......................
Ration to sows deficient in protein.......................
Ration- to pigs deficient in protein................. .....
Ventilation: Good .....................................................
Fair ...........................................
Poor ................. -..................................
Sanitation: Good ....................................................
Fair .........................................................
Poor .............. -.................-............ ........
Minerals: Average amount or more...... ...........
Half average to average....................
Some, but less than half average....
No minerals fed .................... ..............
Av. pigs. farrowed per sow........................................
Av. pigs weaned per sow.......... .-.................-..............
Percent pigs lost before weaning...........................
No. farms farrowing av. qf less than 6.5..........
No. farms weaning av. of- less than 5.0..............
Diseases: Cholera ............................................... .—-
Pneumonia and other lung troub.e.. 
Heavy pig loss from chilling..............
| 15 low-cost 
| producers! 1
el5 high-cost 
producers
| $4.76 $12.89
| 6 .06 14.24
.| 7 .66 14.02
1 o ■ 2
0 2
-1 3 8
-1 5 2
.1 - 6. 4
-1 8 4
-1 1 7
-1 12 6
-1 2 51  1 4 I
1 U 4
-1 1 3
,| - 0 2
■ 3 .6
4 "  8 .3 6 .9
.| 6 .3 4 .2
■  24. 39
1 1 - 5
.1 1 10
a 0 2
•1 0 4*1- 0 1
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tion in the buildings in which the hogs were kept—as judged 
by the field man. This contrasts sharply with the high-cost 
farms on four of which the ventilation of the hog houses was 
rated as good, on 4 as fair and on 7 as poor.
The contrast in sanitation is even more striking. In the low- 
cost group sanitation was rated as good in 12 cases, fair in 2, 
and poor in 1. On the high-cost farms the sanitation was good 
in 6 cases, fair in 5 and poor in 4.
Mineral mixtures have often been mentioned in connection 
with rates of gains and costs. On 11 of these low-cost farms 
more than the average amount of .01 lb. of mineral per day 
was used. On one more than half, but less than the average 
was used. Two fed no minerals. In the high-cost group only 
four fed more than the average amount of minerals, three fed 
more than half but less than the average ration, two fed some 
but less than half the average and six fed none.
The importance of selecting sows for performance and of 
taking good care of the pigs before weaning is again brought 
put by this table. On the low-cost farms the average number 
of pigs farrowed per sow was 8.3 as compared to 6.9 in the 
high-cost group. The difference in the number weaned was 
even greater. The former group weaned 6.3 and the latter 4.2 
pigs per sow. Twenty-four percent of the pigs were lost before 
weaning in the one case and 39 percent in the other. This dif­
ference was typical of the two groups. In only one of the low 
cost herds did the number farrowed fall below the average for 
the 81 herds studied, and in only one case was less than the 
average number weaned. Five of the high-cost herds farrowed 
less and 10 weaned less than the average number.
Disease prevention and prompt action when any disease 
broke out were typical of the low-cost producers. On the other 
hand, at least a part, in some cases a large part, of the high 
costs in the other group was caused by disease. In one other 
case high costs were to a large degree attributable to lack of care 
of the pigs which were farrowed during a cold spell and chilling 
was the reason given for over a third of the losses. In this 
case the sows had been fed practically nothing but corn dur­
ing gestation and it seems likely that the pigs were relatively 
weak when farrowed.
Thus, the extremely low-cost herds seemed to represent a 
combination of favorable conditions and at the same time of 
efficiency in nearly all factors which were under the farmers’ 
control. These records reflect good judgment combined with 
efficiency and constant watchfulness. On the other hand, the 
extremely high cost records generally show carelessness or lack
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of good judgment in several respects at the same time. Some­
times this is combined with unfavorable circumstances which 
were beyond the producers ’ control. But in only one, or possi­
bly two cases, did the extremely high costs seem to be due 
principally to conditions which the producer could not control.
The rest of the bulletin will examine the amount of varia­
tion in the practices, the cost elements connected with them 
and the resulting returns from the hog enterprise.
Economy in the Maintenance of the Breeding Herd
The principal object of the hog producer in handling the 
breeding herd is to obtain strong, healthy pigs at the lowest 
possible cost per pig. This ordinarily involves care and con­
stant watchfulness in handling and feeding the sows, and 
avoiding losses in a large litter. It does not often mean spend­
ing the smallest amount of time and expense in looking after 
the herd but, rather, in getting the most for the feed and time 
spent. The expense of maintaining the breeding herd was 
found to compose, on an average, about one-third of the ex­
pense of producing the hogs, and it is therefore an item well
worth watching. - , .
The costs on the breeding herds given herem are on the basis 
of the production vear, covering three distinct periods: gesta­
tion, suckling and" the fattening of the sows for sale or their 
maintenance until they are bred again.  ^ . ,
Table V II shows the average amounts of feed and labor 
used per animal in the breeding herds by-years. It  is shown 
that about 25 bushels of corn were fed per animal, and the 
equivalent of about 3 bushels of corn in other gram feeds.-. In 
addition to the grain, supplementary feeds Yoere used equiva­
lent to from 33 pounds of tankage in 1923 to 48 pounds m 1922. 
Taking the group as a whole, from 35 to 40 percent of the sup­
plement was tankage. Skimmilk composed 58 percent m 1922, 
57 percent in 1923 and 66 percent in 1924. The rest_was made 
up of oilmeal, middlings and various other feeds.3 From farm 
to farm the amounts of supplementary feeds and the nature ot 
the supplements used varied widely. About 1 farm out of 1 
fed no supplements during gestation. About 1 m 12 led no
3Grains were converted into terms of corn, and supplement into terms g g ^ j g g  
to facilitate comparisons A rough conversion was a c c ¡ M M  X £ f s o n ! f  f f l g g  
g a l  d f f e r f ^ ^ u t r ®  of other grains was divided by the total| » P P |
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TA BLE V II. AVERAGE QUANTITIES OF FEED  AND LABOR CONSUMED PFR  
ANIMAL IN BREEDING HERD DURING A PRODUCTION YEAR
No. of farms ..............................
Animals (boars and sows).
Feed: (Natural basis)
Corn ...........................
Oats ..........................
Barley .........................
1922
59
1240
Tankage ............
Skimimilk ........
Oilmeal ............
Bran ................
Middlings ........
Mineral ............
Miscellaneous
Corn equivalent ......
Tankage equivalent.. 
L abor:
Man ....................
Horse ................
Bu.
24.4 
5.7
.04
Lbs.
16.5 
270.7
4.6 
.4
6.7
2.2
6.3 
1527.1
48.3 
Hours
12.4
1.3
1923 
49 
1279 
Bu.
25.8
7 .3  
.06
Lbs.
10.9 
187.8
3.4
3.3
2 . 0
4.9
1650.9
32.7
Hours
10.2
.7
1924 
51 
912 
"BÜT
23.2
8.4
.02
Lbs.
16.7 
305.4
2.2
1.4 
2.6 
4.3
1532.7
46.0
Hours
9.7
1.2
supplements during suckling. It was noticeable in the records 
that a larger percentage of pigs were farrowed weak or dead 
or were lost later where an unsupplemented ration of corn and 
oats was fed up to farrowing.
Table V III shows the expenses per sow for the production 
year-. The largest expense is for feed and pasture, which com­
pose 62 percent of the total average expense per sow in 1922
TA BLE V III. COST OF MAINTENANCE OF BREEDING HERD PER SOW FOR 
A PRODUCTION YEAR
No. of farms................................
No. of sows bred.......................
No. pigs weaned per sow bred
1923
59
1,175
4.
49
1,219
3.£
51
859
4.6
Cost per sow
Percent | Percent |
Cost I gross | Cost i gross | Cost
Int. on Cap. in breeding herd 
Int. on Cap • in lot and equip­
ment ......................................
Operating expenses:
Feed .............. ......, ...... ........ i
Carrying charge ................
Pasture .....;............................ j
, Labor........................................ I
Equipment .............. ,|
. Death, risk ....................... ;....[
Veterinary ..............................|
Taxes, insurance ..............|
. Incidentals t .......
Bedding ..... 1...................
Overhead .. .r. ...................................................|
Gross cost ............;......j $23.48
Appreciation ........................  | $ 1.43
I
$ 1.15 I
I
1.21 I: H
13.55 I
.....1 I
. 97 I 
2:95 I 
1.27 j 
1.08 I 
.19 
.09 I 
.03 I 
.41 I 
.58 I
•81 I
I
19.76 I 
.43 
;64 I 
2.69 I .93 
. .87 
.09 I 
.02 : 
.04 I 
.33 I 
' .74 I
100 I $28,56
.99
20.37 
.26 
.83 
3.34 
1.12 
.83 
.05 
. 02. .03 [j 
' .50 1 
.79 J
Percent
gross
Depreciation
Net cost
$30.04 
$ 5.44
Net cost per pig weaned..
-1 $-22.05 I ....... I! I $29.67 i ..........  I $24.61 T
■I i  4.56 I ..........  I $ 6.46 I :....... $ 4.57
m  m Ü I .1 ■ ■ 1.
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and slightly over 70 percent in 1923 and 1924. The next largest 
items were labor and interest, each of which amounted to about 
10 per cent of the total. Appreciation of sows reduced the ex­
pense in 1922 and 1924 and depreciation in value of sows in­
creased it in 1923. This was mostly due to the movement of 
the market price of hogs which fell in price from the fall of 
1922 to the summer of 1923 and rose sharply in the summer of 
1924.
The fattening and sale of the discarded animals of the breed­
ing herd may be regarded as offsetting some of the expense on 
the breeding herd in raising the pigs. It is impossible to re­
gard the pigs as altogether separate from the breeding herd. 
There is no logical basis on which to make any such separation. 
Since the production of the pigs was the main purpose of the 
enterprise, there is some reason for regarding any profit on the 
fattening of the sows as reducing to that extent the cost of the 
pigs. After allowing for this appreciation or depreciation, the 
average net cost per pig was $4.56 in 1922, $6.46 in 1923 and 
$4.57 in 1924. The extreme range in the cost per pig was from 
$1.53 to $16.57, but over half were between $3.00 and $6.00 per 
pig. The range in costs was much narrower in the second and 
third years of the study than in the first. This may be because 
the records showed some of the weak spots in the performance 
of the herds. Fig. 12 shows how this range narrowed during 
the three-year period.
1922 1923 1924
n v. COST <0. S6
4 9
Fig. 12. Net cost per pig weaned.
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On many of the farms there are plainly opportunities for im­
provement. The average size of litter weaned was 4.10 pigs 
per sow bred in 1922, 3.79 in 1923 and 4.53 in 1924. The ex­
treme range was from 1.5 to 8.5 pigs per sow, but on the bulk 
of the farms it was between 4 and 6.5 per sow. About a third 
of the pigs farrowed died before weaning.
The time of farrowing, the weather, type of shelter, size of 
breeding herd, rations to sows, care and sanitation are the most 
important influences on the number of pigs weaned per 100 
farrowed. The weather and typical time of farrowing are closely 
associated, and table IX  shows a larger percentage weaned of 
pigs farrowed in the later months of the spring as compared to 
March. There is a considerable element of elasticity in the date 
of farrowing as is shown by the fact that there were 12 farms 
on which the average date of farrowing fell in March in 1922 
and only 2 in March in 1923. In March, 1922, a snow, storm 
caused a heavy loss. It was probably for this reason that the 
dates of farrowing were later in 1923. In 1923 the large amount 
of wet weather resulted in heavy losses among the late farrow- 
ings. Consequently, the typical date of farrowing was earlier 
in 1924 than in 1923, and the number of farrowings in March 
was about the same as in 1922. This is another evidence of the 
tendency to plan each year’s operations in view of the expe­
rience of the year just past, rather than on the general proba­
bility as based on the experience of a number of years.
Over half of the losses were from pigs being “ overlaid” by 
the sows during and shortly after farrowing. This is shown in 
table X . The losses from this cause "averaged 16 percent of 
the pigs farrowed in 1922, 21 percent in 1923 and 19 percent in 
1924. The term ‘ ‘ overlaid ” is, however, too broad and in­
definite. There are probably many deaths included under this 
heading which were really caused by something else. The most 
successful producers lost about 10 percent from this cause. 
This suggests that much of the 18 or 20 percent average loss 
from overlaying is reasonably preventable. The usual method 
advocated for the reduction of such losses is by the use of 
guard rails in the farrowing pens. Only 3 of the 82 farms
TA BLE IX . TIM E OF FARROWING AND PERCENTAGE OF PIG S WEANED
Percentage of pigs weaned
Month of average date of 
farrowing
3-year
average
1
1 1922 1923 1924
March ..................................................... 63.7 T■ 62.8 43.3* 68.4
April ....................................................... 66.0 H : 66.1 65.2 67.1
May ......................................................... 71.2 1 73.8 67.9 73.1
Average percent saved to weaning 67.4 I
1
67.6 65.5 69.1
♦Only two herds.
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TABLE X. CAUSES OF PIG LO SSES BEFO RE WEANING, 3 YEA RS COMBINED 
By groups losing various percentages
Farrowed J _______Percent pig losses before weaning
Percent
lost
N
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34 16.5 .6 1 3.4
1
10.6 .5 .1 .5 .8
21-30 53 25.9 1.3 | 6 .8 ! 15.9 .4 .1 .2 .1 .1 .1 .9
31-40 39 35.6 1.2 5.4 j 22 .0 1.9 .2 .4 .5 . 2 .9 2.9
41-50 15 44.7 i 2 .2 5.9 1 24.8 4.1 .2 .8 1.5 • 4 4.8
Over 50 19 60.0 | 3.9 | 5.4 I 26.9 2 .6 .9 3.9 .3 3.4 2 .0 10.7
Total av, 159 32.6 | 1.6 1 5.5 1 18.7 
1
1.5 .2 .7 .3 .5 .7 2.9
from which records wrere obtained had provided their pens with 
guard rails.
Table X  shows the losses before weaning by causes and by 
groups losing various percentages. It will be observed that 
most of the losses were more or less preventable. Thus, pigs 
farrowed weak or dead may be attributed largely to improper 
care or to an improper ration fed the sows during gestation. 
Losses from chilling or starving are largely due to lack of 
care. The other losses named may be attributed to improper 
rations or to unsanitary quarters.
An effort was made to see if definite quantitative relation­
ships could be found between some of the principal influences 
on the breeding herd and suckling pigs and the number of pigs 
saved to weaning time. It was not possible to study all possi­
ble causes of losses because in such a study as this the influences 
had to be expressed in quantitative terms. Many of the most 
important factors could not be expressed-in such terms.
It was found that, on the average, an increase of one strong 
pig in the size of the litter farrowed resulted in an increase of 
six-tenths of a pig in the size of litter weaned. This checks 
with the known fact that as the size of the litter increases it 
becomes more difficult to save the same percentage of the pigs 
farrowed.
On the other hand, an increase in size of litter farrowed by 
one weak pig was actually associated with a reduction of three- 
tenths of a pig in the number weaned. At first glance this 
might seem hard to explain. It is probably because the weak 
pigs are more likely to be found in relatively weak litters. The 
other pigs being relatively weak there is also a smaller chance 
of their surviving.
A study of the weather records during the farrowing and 
suckling periods of these spring pigs shows that there were 
some rather close relationships between the weather and the
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losses of pigs. Cold weather and extreme variation in tem­
perature were found to be associated with larger, pig losses. Ten 
degrees lower temperature than- average during the 10 days 
after farrowing was found to be associated with a loss of four- 
tenths of a pig per litter. Taking the average sized litter as 
slightly under seven pigs farrowed, this would mean a loss of 
about 5 percent for each 10 degrees lower temperature during 
the 10 days after farrowing.
Besides the actual temperature, there was an influence from 
rapid drops in temperature. The average decline of tempera­
ture within a period of 24 hours was about 14 degrees. It was 
found that a fall of 10 degrees more than this was associated 
with a loss of about one-tenth of a pig per litter, equal to 3 per­
cent of the litter farrowed.
Economy in Fattening the Pigs
After the pigs are weaned the problem is to obtain on them 
the most profitable gains. This question is closely related to 
the price at which the hogs are selling. As the hogs become 
older they gain less per pound of feed. Therefore, if the price 
is high as compared to corn and other feeds, it is profitable to 
feed hogs longer than when pork is cheap. The prevailing 
price for each different weight will set the limit to the length 
of time the hogs are kept and the weight to which they are 
fed. This was well illustrated in 1926 when the low price of 
corn and the high price of pork resulted in the average weight 
of hogs sold in Chicago increasing 13 pounds from the preced­
ing year. The point at which the gains begin to cost more than 
the sales price will differ somewhat for each farm since the 
layout of the cost factors differs from farm to farm.
Relation of Breeding Herd to Costs and Profits
As previously stated the expense on the breeding herd made 
up about one-third of the entire expense of producing pork. In 
this section the expenses on the breeding herd have been com­
bined with those incurred in fattening the pigs in order to ob­
tain the total cost of producing the pork from the time the 
sows are bred until the pigs are sold.
The pork producer will naturally expect that a saving in the 
cost of his pigs weaned will cut his cost on the pork sold by an 
equal amount. As a matter of fact, it was found that, an even 
greater reduction occurred in the cost. A careful analysis of 
the data showed that on those farms where the pigs cost $1.00
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apiece less than the average when weaned the marketable pork 
cost 98 cents per 100 pounds less than the average.4
The average weight of the hogs sold was 226 pounds. A dol­
lar per pig was therefore equal to about 45 cents per 100 
pounds. This suggests that the men who were efficient in han­
dling the breeding herd were also more than usually efficient 
in fattening the pigs after they were weaned. It also shows 
that the costs were influenced to some degree by factors not 
included in the study. The personal efficiency of the producer 
which affected both the expense on the breeding herd and also 
the fattening of thé pigs seems to be one of the largest in­
fluences in pork production.
The producer is aware that it is profitable for him to raise 
as many pigs per sow as possible. He is also interested in the 
relationship between the number of pigs and the amount of 
profit. The study referred to indicates that an added pig 
weaned per sow increased the profit by about a dollar per pig. 
The average number of pigs sold per farm was 76. Therefore, 
on the farms where the litters weaned were larger by one pig 
than the average, the profit was greater by $78.02.
The reasons are not hard to find because under these circum­
stances the raising of an additional pig per sow did not greatly 
increase the amount of corn consumed per sow. But the 
greater the number weaned the less became the amount con­
sumed by the breeding herd per pig raised. Thus, 
where an additional pig was raised per sow, the pork pro­
duction was increased by a half pound per bushel of corn. The 
returns made by the hog enterprise per bushel of corn were 
affected in the same way. A saving of a dollar in the cost of 
the pigs weaned was accompanied by a greater return of 13.3 
cents per bushel of corn fed. Since the first function of the 
hog enterprise is to provide a profitable market for the corn, 
the importance of this fact will be easily realized.5
Size of the Hog Enterprise and Profits
The question will naturally be raised as to the relationship 
between the size of the hog enterprise and the profits or losses 
made. An examination of the figures obtained shows that the 
enterprise was, on an average, unprofitable under the price con­
ditions which existed during the period studied. Taking the 
three years together, an average loss of $125.16 was made per 
farm per year. But there was a variation from a profit of 
$1,316.00 to a loss of $1,680.00. Taking the three years sep-
4For a complete explanation of the method used see Appendix A.
6 A summary of the results of the correlation studies may be found in Appendix B.
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arately, we find an average profit on the hog enterprise of 
$136.00 in 1922, a loss of $402.00 in 1923 and a loss of $161.00 
in 1924.
From this we are naturally prepared to find that the larger 
the enterprise in these years the greater the loss. Taking the 
three years as a whole, each additional pig sold involved an 
added loss of 48 cents at the prices prevailing for corn, labor 
and the other cost factors. This means that the hog producers 
failed to receive returns on the hog enterprise equal to the pre­
vailing market prices of these articles. When the price rela­
tionships of hogs and feeds were unfavorable the smaller the 
number of hogs raised the smaller the loss. But this does not 
conflict with the statement made a few pages back that more 
pigs per sow increased profit or reduced the loss. Whatever 
the price relationships, the greater the efficiency in the han­
dling of a given number of sows the more favorable the out­
come. The hog enterprise frequently provided an outlet for 
low grade or unmarketable products which would largely have 
gone to waste, or for labor in the winter which would have 
yielded no return at all if there had been no hogs to utilize it.
COSTS OF GAINS
The unfavorable relationship between the price of hogs and 
the prices of corn and other cost factors will explain the preva­
lence of losses in the period studied. But the hog producer 
will want more explanation as to the causes for the wide varia-
Fig. 13. Pounds corn per 100 pounds gain on pigs after weaning.
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TABLE X I. AVERAGE AMOUNT OF FEED  AND LABOR USED P E R  100 LBS. 
GAIN A FTER  WEANING
1922 1923 1924
. Founds 1 Pounds | Pounds
416.64 .(7 .5  bu.) | 426.17 (7 .6  bu.) 430.64 (7.7 bu.)
Oats ..... ....... ............................... 31.68 (1 .0  bu.) 1 32.00 (l.O bu.) 1 56.96 (1 .8  bu.)
Barley ........................................ 3.36 1 .96 4.32
Tankage .................................... 3.7 4.9 5.4
Skimmilk ................................ 70.5 50.9 69.3
Oilmeal .... ........ ........................ .5 .3 . 5
Middlings ............................... .8 1 .4 .1
| .3
Other feed ............................... 1.8 1 1.9 .3
Minerals 1................... ......... . ,6 1 .6 1.0
Corn equivalent ................. .......... 448.6 I 483.3 481.0
Tankage equivalent ....................... 11.4 1 10.8 11.9
Hours 1 Hours Hours
Man ........................................... 1.4 1 1.2 1.1
Horse ............. :........................... 1 -2 , 1 .3 .2
Av. weight of pigs sold............... l 236 1b. 
1
1
1
226 lb. 211 lb.
tions in profits that have been pointed out. Some of this varia­
tion is, of course, to be found in the differences in efficiency 
and economy in caring for the breeding herd as already ex­
plained. The same sort of variation is found to continue after 
the pigs are weaned.
The care taken of the pigs after -weaning is a large factor 
in keeping down the costs. Careless handling* or the prevalence 
of unsanitary conditions or epidemics which cause losses of pigs 
results directly in higher costs and lower returns. Where 10 
percent more pigs than the average were lost after weaning, 
the cost per 100 pounds of marketable pork was found to in­
crease by 72 cents. The average number of pigs lost after wean­
ing comprised 11 percent of the whole number weaned. Most 
of the pigs lost died when small so that the death loss of pigs 
amounted to between 4 and 5 percent of the total weight of pork 
produced.
The loss of pigs, however, accounts for only a small part of 
the wide range in profits mentioned above. We may reasonably 
expect the greater part of the variation to be caused by the dif­
ferences in costs of producing gains on the pigs from farm to 
farm. This brings up the question of what composes the cost 
of gains, and of which cost factors are subject to the farmers’ 
control.
It was said that the farmers’ big problem is to realize as 
much as he can on his corn and other resources in the form of 
feeds, labor and equipment. One of the first questions will, 
therefore, be relative to the physical costs of the pork produced 
on different farms. Table X I shows the average amounts of 
feed and labor used per 100 pounds of pork in each year of the 
study.
It will be noticed that about 7.4 bushels of corn were used
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TA BLE X II. AVERAGE QUANTITIES OF FEED  AND LABOR USED TO 
PRODUCE 100 LBS. OF GAIN ON HOGS
1922
■
1923 1924
Number of farms ...................................................... 59 49 51Pounds of gain on hogs.............................................. *1,0816,965 1,012,190 849,090
Feed: Bushels Bushels Bushels
Corn .............................................................. 8.12 8.40 7.91
Oats ....................................................... 1.31 1.49 2.09
Barley .......................... .06 .02 .01
Pounds Pounds Pounds
Tankage ..................................... 4 .4 4.8 5 .6
Skimmilk .................................. 80.6 57.8 79.7
Oilmeal ...................... .8 .6 .6
Soybeans ............................... .8 1.0 .1
Bran ...................................................................... .04
1.2 6 2
Mineral ................................. .7 .7 1.0
Miscellaneous ......................... 1.2 .9 .6
Corn equivalent ................ ................ 494.5 513.5 502.3
Tankage equivalent ....................... 13.4 11.6 13.2Labor: Hours Hours Hours
Man .......................................................... 2 .2 1.9 1.7
Horse ................................................................ .3 .3 .3
per 100 pounds of pork, if the three years are taken together. 
This means between 4.0 and 4.5 pounds of corn per pound of 
pork. The poorer feeding quality of corn in 1924, due to high 
moisture content, is probably responsible for the large con­
sumption of corn in this year. When the corn fed to the breed­
ing herd is added and when the total pork production is con­
sidered, we find that the corn fed per 100 pounds is increased 
between 6 and 7 percent, as is shown in table X II.
In addition to the corn, table X I shows that about 1.5 bushels 
of oats were fed per 100 pounds of gain during the three years. 
This varied from 1 bushel in 1922 to 1.7 bushels in 1924.
Besides these starchy feeds, nitrogenous supplements were 
used equal to about 11 pounds of tankage per 100 pounds. It
TA BLE X III. AVERAGE COST OF 100 LBS. OF GAIN A FTER WEANING 
SPRING PIGS
1922 1923 1924
Number of farms....................... 59 I 49 I 51
Total pounds gain......................... 859,470 | 777,200 652,180
. Cost per 100 lbs. of gain
Cost Percent I Cost
1
| Percent Cost
1
| Percent
of grossi |of gross jofgross
f cost | cost 1 cost
Interest on equipment.............. $ .18 1 3 . n $ .19 1  3. $ .22 1 2.
Operating expenses: 1 f g
Feed ..... ................................. 4.55 77. 5.25 | 79. 8.40 1 85.
Pasture .................... ............ .23 i. n .23 3. .16 2 -Labor .... :.............  ......... .35 «. HI .36 5. .41 > 4.
Equipment ......................... .18 3. | .21 1 3. .25 i 2.
Veterinary ..... ..................... .21 4. : F .19 H  3. .11 1.
.01 ■ ........ I if, T .01
Bedding .... ........... ............. .03 p a l .07 \ 1 .08 i 1-Overhead ............................. .17 3.0 | .19 3.
H - 1
.28 | 3. 
1 ■
Gross cost ............$ 5.91 I 100. I $ 6.69 I 100. I $ 9.92 I 100.
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will be noticed that the supplements were equal to about 1.4 
pounds of tankage per bushel of corn. This is only one-fourth 
of the amount needed to make a 10 percent tankage ration. 
The high price of tankage in comparison with corn during the 
period studied is probably largely responsible for this insuffi­
ciency of protein.
After studying the feed requirements, the pork producer’s 
next question will probably be as to the significance of these 
requirements in terms of dollars and cents. The first thing of 
importance is again the corn, as was shown by a detailed ex­
amination of the costs. This accounted for 53 percent of the 
cost of gains in 1922, 63 percent in 1923 and 70 percent in 1924. 
When the other feeds are added, the total feed expense made 
up 82 percent of the cost in 1922 and 1923 and 86 percent in 
1924. The gross expense was $5.91 in 1922, $6.69 in 1923 and 
$9.92 in 1924.
TABLE XIV. AVERAGE EX P EN SE S P ER  HUNDRED POUNDS OF 
MARKETABLE LIV E HOGS
1 1922 1 1923 1 1924
... 1 59 1 49 1 51
Pounds of live hogs................ 1 1,086.965 1 1,012,190 1 849,090
Cost per 100 lbs.
!  B Percent! | Percentl Percent
Cost total 1 Cost 1 total Cost Htqtal
Interest on breeding herd........ $ .11
1
2 1 $ .12 1 $■ .08 1
Interest on lot and equipment .25 4 1 .22 3 .26 3
Operating expenses: m Ë
Feed ........................................ 4.84 70 1 6.03 76 8.24 80
Pasture ................................. .27 4 1 .24 3 .19 2
Labor ...................................... .55 8 .54 7 .60 6
Equipment ........................... .26 4 1 .25 3 .29 3
Death risk ........................... .10 1 H .09 1 .07 1
Veterinary ........................... .18 3 ! .16 2 .09 1
.01 1
.01 .... . 1 .01 .01
.06 ........ i .09 1 .11 1
Overhead ............................ .19 3 i .22 3 ' .28 3
Total ............................. $ 6.83 100 1 
1
$ 7.97 100 $10.22 100
Next to feed the largest item was the cost of labor, which 
was 6 percent of the gross expense in 1922 and 1923 and 4 per­
cent in 1924. After labor came the use of equipment, interest 
and veterinary expense, which were of about equal importance, 
each amounting to 2 or 3 percent of the expense.
Table X IY  shows the average costs of the production of the 
total amount of marketable pork for each year. This includes 
the expenses and gains on the breeding herd as well as on the 
fattened pigs. The expenses are expressed per 100 pounds of 
pork sold or on the farms at the end of the year, disregarding 
the weights of pigs which died.
The average cost per 100 pounds of marketable pork was
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$6.83 in 1922, $7.97 in 1923 and $10.22 in 1924. The changes 
in cost followed closely the changes in the price of corn which 
averaged 48 cents in 1922, 59 cents in 1923 and 93 cents in 1924 
on these farms. Again the largest single element of cost was 
the corn which made np 59 percent of the cost of marketable 
pork in 1922, 62 percent in 1923 and 72 percent in 1924. The 
total feed costs comprised 75 percent of the expense in 1922, 79 
percent in 1923 and 82 percent in 1924.
When the whole pork production process is combined, we 
find that labor makes up about 7 percent of the cost instead of 
4 to 6 percent as on the fattening pigs alone. This reflects the 
large labor requirements of the breeding herds.
Effects of Variations in Cost Factors
In discussing the costs of production up to weaning, it has 
been said that most of the factors which caused extremely high 
costs could have been controlled by the farmers. The ques­
tion may now be brought up whether definite quantitative re­
lationships may be discovered between the cost factors, the final 
cost of production and the profit on the enterprise. Finding 
such relationships is naturally the first step towards con­
trolling the costs because the pork producer needs to know the 
probable outcome of various alternative methods and plans in 
order to pick the one most advisable for his conditions.
The first question will naturally be as to the gains and costs 
with different rations. The information which these records 
afford as to rations must be interpreted with due regard to the 
nature of the records and the conditions which they reflect. 
Conditions under which the hogs were fed differed from farm 
to farm. The feeding was done by 82 men with varying de­
grees of skill and economy. More pounds of feed used per day 
sometimes represented simply a lack of economy in feeding, 
but sometimes equal or greater efficiency than usual. There­
fore, the effects of variations shown by the records are not 
reflected as well here as they are in the experiment station 
feed-lots. The records are, however, valuable as showing the 
actual farm conditions and particularly as comprising a va­
riety of cost combinations as found under actual farm condi­
tions.
AMOUNT OF CORN FED PER DAY
The average ration contained about 3.8 pounds of corn per 
day per pig plus one-tenth of a pound of oats, one-tenth pound 
of tankage, plus pasture. This resulted in a gain of .9 lb. 
per day. A study of the differences in the rations and 
the gains showed that where the corn was increased
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! by a half pound per day the gain was .04 lb. per day greater 
than the average.6 It should be remembered that the rest of 
the ration was not the same on the different farms. Thus a 
bushel of corn used in increasing the rations was associated 
with added gains of only about 4 pounds of pork. This was 
only about one-third of the gain produced on an average by 
the same amount of corn. It was not possible to adjust the fig­
ures on gains or rations for differences in efficiency in the use 
of the feeds which plainly existed. Consequently the small gain 
shown by the larger amount of corn probably reflects the va­
riation in the rate of feeding efficiency as between different 
farms as much as the influence of a heavier ration on the rate 
of gain.
When we examine the variations in the cost per 100 pounds 
of gain which accompanied variations in the corn ration, we find 
that the cost increased 8 cents per 100 pounds on farms where a 
half pound of corn per day was added. Where no addition in the 
rate of gain was obtained and where the increase in corn repre­
sented simply a reduction in feeding efficiency, the increase in 
the cost per 100 pounds was 36 cents.
Since the principal purpose of the farmer in raising hogs 
is to market his corn and other feeds to best advantage, we are 
naturally interested in the returns per bushel of corn under 
different conditions. The average return per bushel was 48 
cents in 1922, 34 cents in 1923 and 74 cents in 1924. The ex­
treme variation was from 2 cents to $1.03 in 1922, from a loss 
of 59 cents to an income of 59 cents in 1923, and from a return 
of 38 cents to one of $1.08 in 1924.
The number of pounds of pork produced per bushel of corn 
or corn equivalent is a common index of feeding efficiency. The 
increase of a half pound per day in the corn ration, which we 
have been using as an example, was found to reduce the pro­
duction per bushel on these farms by six-tenths of a pound. The 
pork production, at least between different herds, increased 
more slowly than the ration. The net returns on the corn, 
however, were increased by 1.3 cents per bushel. With better 
balanced rations and uniform efficiency in the use of feed we 
would expect more favorable results from the heavier ration. 
In the cases where the greater ration resulted in no greater 
gain per day, that is, where the use of more feed represented 
simply less skillful feeding, the reduction in the pork was one 
pound per bushel fed, and the financial returns decreased by a 
cent per bushel. '
The addition of a half pound of oats a day to the ration was 
found to result in only a negligible increase in the rate of gain.
6A summary of the results of the correlation problems may he found in Appendix B.
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The returns on the corn fed increased by about 1.6 cents per 
bushel because of the smaller amount of corn used where the 
substitution of oats was made.
Reference has been made to the light ration of protein sup­
plements used in making up the deficiency of protein in the 
ration, which consisted mostly of corn. We should expect that 
the higher priced supplementary feeds would be used more 
carefully than the lower priced corn. Where a tenth of a pound 
of tankage was added above the average amount per day, it was 
found to increase the rate of gain by .07 of a pound per day. 
The records, however, do not indicate greater profits in this 
case.
USE OF MINERAL MIXTURES.
There seemed to be a greater deficiency of minerals in the 
rations than of proteins. In the first year 23 out of the 59 farms 
on which records were kept used no minerals other than salt. 
In the second year this number was 18 out of 49. In the third 
year it was 8 out of 51. Experimental results at the Iowa and 
other stations have shown that corn and certain other farm 
feeds are low in such elements as calcium, sodium, chlorine and 
iodine. Therefore, the addition of a mineral mixture contain­
ing these elements would be expected to improve the ration. 
Many of these farms had not been using mineral mixtures be­
fore this study was made. Consequently, the addition of some 
minerals to these mineral deficient rations showed, perhaps, ex­
ceptionally favorable results for the minerals.
Of course there was a wide variation in the composition of the 
mineral mixtures, so this tells little about the adequacy of 
any specific mineral supplement. But an additional hundredth 
of a pound of some mineral mixture per day was associated with 
increased gains of three-hundredths of a pound per day. This 
is significant, since it indicates that about three pounds of pork 
were gotten per pound of minerals added to the mineral defi­
cient rations.
Where this amount of minerals was added to mineral defi­
cient rations, it was found that the pork produced per bushel of 
corn was larger by .35 pounds and the financial returns re­
ceived per bushel were larger by 4.7 cents. These things to­
gether indicate pretty strongly that in spite of the ease and 
cheapness with which a deficiency of minerals could be over­
come, the minerals were one of the limiting factors in pork 
production on these farms. We would naturally expect this 
from the fact mentioned above that many of the farms, par­
ticularly in the first year of the study, used no minerals but 
salt. This relatively large increase in the output of pork and 
reduction in the costs indicate pretty definitely one possible 
way of increasing the profits on the enterprise.
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RATE OF GAIN PER DAY.
It was said that the average rate of gain was nine-tenths of 
a pound per day. Where the pigs were sold at greater ages, the 
rate of gain was somewhat decreased. The average age at 
time of sale was 282 days. Where the pigs were kept 10 days 
longer they weighed on an average only about six pounds more.
TheLfarmer will naturally ask what the rate of gain means in 
terms of costs and profits. This is one of the more important 
influences on the cost. An added gain of one-tenth of a pound 
per day, where it was gotten by efficient feeding, rather than 
by the use of more feed, was associated in these records with a 
cost of 64 cents per 100 pounds lower than the average of $8.59 
and with a production of eight-tenths of a pound more pork 
per bushel of corn. It has already been said that there were 
varying rates of efficiency in feeding on different farms. The 
same rate of gain was gotten with much less feed on some farms 
than on others. A certain amount of feed is required to main­
tain the hog whether he is gaining or not. Consequently, the 
more feed he will consume, with proportionate increases in the 
rate of gain, the higher becomes the efficiency in pork produc­
tion per pound of feed consumed.
In terms of the financial returns on the hog enterprise this 
added tenth of a pound of gain per day meant a greater net re­
turn of 5.3 cents per bushel of corn fed and a greater profit 
of $47.70 on the hog enterprise per farm producing slightly un­
der 20,000 pounds of pork.
VARIATIONS IN COSTS AND PROFITS.
Some idea of the wide variation in the cost per 100 pounds 
of pork may be gotten from fig. 14. In each year about 50 per­
cent of the pork was produced within a range of $1.00 per 100 
pounds above or below the average for the year. A range of 
$2.00 above or below the average covered from 70 to 80 percent 
of the pork. There were a few farmers whose production costs 
were lower than this range. At the other extreme there was a 
group of high-cost farmers whose production amounted to some 
15 to 20 percent of the total and whose costs were scattered 
over a wide range which ran up to $1.5.00 in the extreme case 
in 1922, $22.00 in 1923 and $17.00 in 1924.
The low-cost producers comprise the profit makers. With 
them improvements are more difficult to suggest, altho im­
provement is by no means impossible. The large group whose 
costs were within a narrow range erf the average can generally 
find opportunities for improvement without much difficulty. 
In the third group,, a few of the high costs represent misfor­
tune, but most of them represented neglected opportunities. 
These men could nearly all cuf their costs, if they made an ef­
fort to do so, and could thereby increase their farm incomes.
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Fig. 14. Variations in costs per 100 pounds of marketable pork.
The factors which have been discussed in the preceding 
pages may be combined or summarized into three main factors 
or groups of factors in studying the influences on the profit or 
loss on the operation. The number of pigs weaned per sow is an 
index of the handling of the breeding herd. This, together 
with the price of labor and feed used on the breeding herd, may 
be expressed in terms of the cost per pig weaned. The rate of 
gain per day may be regarded as one of the major indexes of 
efficiency in feeding. The cost per 100 pounds of marketable 
pork is a test of the combined physical and financial effective­
ness of management under a given price situation. It will be 
noticed that the cost per pig weaned and the rate of gain on 
the fattening pigs are included among the influences on the 
final cost per 100 pounds.
The cost per 100 pounds of marketable pork was, of course, 
inversely related to the profit. A cost $1.00 per 100 pounds 
greater than the average, other things being equal, resulted 
in a reduction of the profit by $68.75 per farm.
The discussion of the place played by corn in the production 
of pork indicates that the price of corn is one of the most im­
portant influences on the cost per 100 pounds. Combining the 
three years’ records, it was found that a 10 cents per bushel 
rise in the price of corn was accompanied by an increase of 92 
cents per 100 pounds in the cost.
2323534823535323532353482348535353483047482353484848484848232348484848274848234853
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If the price of corn is one of the largest or the largest in­
fluence on the cost, we would naturally expect the ratio be­
tween the price of corn and that of pork to be the largest in­
fluence on the profitableness of the enterprise.
It was shown on an earlier page that between 8 and 8% 
bushels of corn were used on an average in producing 100 
pounds of pork. This corn comprised from 59 percent of the 
total cost in 1922 to 72 percent in 1924. In 1922 the total cost 
per 100 pounds was equal to the farm price of 12.4 bushels of 
corn. In 1923 this ratio was 100 pounds to 11.7 bushels. In 
1924 it was 100 pounds to 10.9 bushels. On the other hand, the 
average price received for the pork was equal to the price of 
16.5 bushels of corn in 1922, 11.0 bushels in 1923 and 9.7 in 
1924. In fact, the general relationship of farm prices to other 
prices was.so unfavorable in 1922 that few farmers made profits. 
The problem was one of avoiding losses by feeding the corn to 
hogs rather than making profits on the enterprise.
The average corn-hog price ratio over the three years was 
13-1. As the ratio became narrower the profit on the enter­
prise decreased. Thus a reduction in the price ratio from 13-1 
to 12-1 resulted in a reduction in the profits of $58.58 per farm 
when the other factors remained unchanged.. This amounts to 
about 77 cents per pig raised. Thus the difference in the corn- 
hog price ratio between 1922 and 1924 alone would account 
for a difference of nearly $400 in the profit per farm. The fact 
that the profit on the enterprise differed between 1922 and 
1924 by less than $300 gives us some conception of the degree to 
which the farmers were able to adjust their operations to the 
price situations existing in the different years.
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Appendix A
Method: For those interested in the method used in studying the 
data obtained from the Humboldt County records, reference is made 
n i 7 w  A' ^ allace and G- W. Snedecor on “Correlation 
T«wQMa+Cl!in o Cn 1CUlat10n’ lssued by the Department of Mathematics of
exnlaifaHnn nf S 6’ Janaa*j> 1925- An interesting application and an explanation of the correlation method may be found in U. S Denart-
m entof Agriculture Bulletin No. 1300, January, 1925, by Sewall Wright 
on Corn and Hog Correlations.”
The regression formula used in this study was:
X - M x +  fix  aM  (A -M .)  +  -
il the ^P^ndant variable (for instance the cost per 100 pounds 
of pork where that is being studied), the M’s indicate the arithmetic 
averages, the o  ’s indicate the standard deviations of the series of 
factor s concerned, the @’s the partial regression coefficients and A B 
etc., represent the independent factors concerned 
The influence of variations in the independent factors on the de­
pendent one may be found by substituting various values of (A) (B) 
etc,, in the formula. ,
meth° ds of averaging factors by classes were unsatisfactory 
and could not be used. For instance, averaging the costs per 100 
pounds by groups which received approximately the same amounts of 
corn per day would at first sight appear to show the variations in cost 
thls cause alpne. Actually it would show the combined effects 
ot this cause and of unknown amounts of others as well. It was there­
fore necessary to resort to the methods of multiple correlation so that 
while each specific factor was being examined, the others might be 
held constant. 6
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Appendix B
SUMMARY OF CORRELATION PROBLEMS 
TA BLE 1. AVERAGES AND VARIATIONS IN FACTORS STUDIED
Factors
No. strong pigs farrowed...................
No. weak pigs farrowed......................
Av. weight of sows........... ......................
Min. temp. 10 days after farrowing 
Max. daily fall in temperature.........
Pigs weaned per sow farrowing..
Age pigs sold—days.............. ............
Lbs. corn per pig per day............
Lbs. oats per day...............................
Lbs. tankage equivalent..................
Lbs. mineral per day.... ...............
Days on pasture...............-............
Lbs. grain per pig per day.......
Cost per cwt. marketable pork.. 
Cost per pig weaned......................
Price per bu.' corn............... ——.....
Percent pigs died after weaning..
No. pigs sold per sow.....................
Lbs. pork per bu. corn..................
Return per bu. corn......................
Profit or loss on enterprise.. 
No. pigs sold or farm  used.. 
Corn—hog ratio .......................
Extreme range
Average
(Ma.)
Standard
deviation
5.1  to 9.3 6.6 1.2
0 to 1.43 .3 • 3
160 to 318, 273.0 66.0
15° to 43° 26° 7.9°
9° to 17° 1 14° 1 2.2°
1.5 to 8.5 5.0 1.3
202 to 467 281.6 37.6
3.81 1.08
.38 .38
0 to .40 .11 .08
0 to .068 .012 .014
30 to 243 111.0 39.0.90 .21
$3.86 to 21.93 $8.59 $2.58
$1.53 to 16.57 $4.78 $1.04
$ .30 to 1.00 .635 .166
0 to 63 percent 10.7%- 12.9%
1.3 to 8.2 1* 4.51 1.37
8.0 to 20.5 13.3 2.9
$— .59 to 1 .08 . $ .534 $ .219
$— 1679.50 to 1316.08 $— 125.16 $334.54
Ì7 to 204 75.6 37.4
1 :9 .4— 1 :26.5 1 :13 .0 1 :3 .5
TA BLE II. INFLUENCES ON NO. PIGS WEANED
Factors
Hypothetical change 
in factors
Change in No. pigs 
saved to weaning 
per sow
. „ ..... .....| +  lp ig +  .59
No. weak, pigs farrowed......-..................... .,-'4-1 Pig+ 5 0  lbs.
— .21 
• +  .08 ■
Min. temp. 10 days after farrowing..... — 10°10° fall
—  .34
-  -.22
T A BL E III. INFLUENCES ON RATE OF GAIN
Factors
Hypothetical change 
in factors
Change in gain per 
pig per day
+ 1 0  days 
+ %  lb. 
+ %  lb 
+ 0 .1  lb. 
+<1.01 lb. 
4-10 days
— 0.010 
+  .04
+  .07 
■ + .0 3  
+  .01ays on pastu
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TA BLE IV. INFLUENCES ON COST OF GAINS
Factors
Hypothetical 
change in 
factors
Change in 
cost per cwt. | 
marketable pork
Change permit­
ting gain to 
vary
Lbs. corn per pig per day................ +  % lb. +  .36 +  .08
Lbs. tankage equivalent..................... +  .1 lb. 4" . 65 +  .32
Lbs. mineral per day........................ +  .01 lb. — .06 — .21 •
— .01 ........
Lbs. gain per pig per day.............. + .1  lb. — .64
Cost per pig weaned................... — . + 1 .0 0 +  .98 +  .80
Price per bu. corn............................. +  .10 +  .80 +  .92
Percent pigs died after weaning.. -f-10% +  .33 +  .72
TA BLE V. INFLUENCES ON PORK PRODUCTION P ER  BU SH EL CORN
I Hypothetical 1 Change in lbs. 
1 change in | pork per bu. 
Factors | factors | corn
Change permit­
ting rate of 
gain to vary
t
Lbs. corn per pig per day................ 1 + %  lb.
Lbs. oats per day................................. I + %  lb
Lbs. tankage equivalent.................... 1 + .1  lb.
Lbs. mineral per day......................... + .0 1  lb.
•^-1.00 
+  .07 
+  .12 
+  .11
— .64
+  .48 
+  .35
Lbs. gain per pig per day..............| + .1  lb. | + .8 0
No. pigs sold per sow.........................1 + 1  I + .4 1 +  .49
TABLE V I. INFLUENCES ON RETURNS P ER  BU SH EL CORN
| Hypothetical 1 Change in re- 
] change in | turns per bu. 
Factors i factors | corn
Change permit­
ting rate of 
gain to vary
1
Lbs. corn per pig per day................ 1 + %  lb.
Lbs. oats per day................................ ! + %  lb.
Lbs. tankage equivalent................ ,.| + .1  lb.
Lbs. mineral per day.........................I + .0 1  lb.
$— .013 
+  .016 
' — .112 
+  .031 
—  .009 
+  .053 
— .138
+  .011
—  .065 
+  .047
Lbs. gain per pig per day...............| + .  1 lb.
Cost per pig weaned.........................1 + L 00
1
— .133
TABLE V II. INFLUENCES ON PRO FIT ON EN TE RPR ISE
1 Hypothetical | Change in profit 
| change in j with varying 
Factors | factors | cost per cwt.
1 Change in profit 
With varying 
1 rate of gain
1. . !
Lbs. gain per. pig per day.................| + .  1 lb. | + 47 .69
Cost per cwt. marketable pork........1 + 1 .0 0  1 .............
No. pigs sold per sow................ ...—. | + 1  1 - + 91 .60
No. pigs sold or farm used...... .....j + 10  | + 8 . 6 4
Corn-hog ratio............................... ——I + 1 : —1 + 58 .58
1
—68.75
........ + 78 .02
—  8.13 
| + 38 .55
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